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^"SSiSS-ftt)^^. BEST AVAILABLE COPY 

.Outline 
(object) 

This invention supplies a new radical polymerizing to-functional (metha)acTylate. 
(constitution) 

This invention is regarding a bi-functional(mttiha)actyUte which is expressed^ 
the general formula on page 1. (In the formula, R, is H or CH,. 1 is 0 or 1. m U 2 to 4, n 
is 2 to 12) 

0 

0 " u « 
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Sphere of the potent application 
(requested clause I) 



12) 

(field of industrial use) 



(prior art) 

wiJJE2* ^u^ultifii«tic^ (metha)eerylate. for polymers orcc^lymera 

2£gS^" * (»eth.)aef^po^le 1 K:^or 1 
tt^S^' P S Pr !5^ ie efyccl<K(»etha)aciylate, jlyceroT W(m«tha)acrylaie 
^^SS^^ mC ^ )aa ^ *** tri(tiW)aer7ate. dtS^' 

2r^w^? C,, ^ te w "<>°«tic («n«ba)acryiate such ^p^^ytiM 
^»^)«cryUte. ethylene oxide denatured bisphenol A Sin^y^^^S^^ 

^imSlSlS 1 ^ ? f ^1*?** " «wnatic (metha)aciylalea are generally used for 
r n ^^Tf ,nal ofv «?o»»fc^ mo lecular weight materials reTelc^^pSL 
opocsj materials . ttWMH However, atmough aliphatic (meth^acrvSe is 

or durable a not sufficient On the other hmnd, eromatic (OMrth.)^ iL* polymer 
is better in these characteristic, compared to <»ethe)ecry!ate. but it is s^oTeiSS^ 

(problems that this invention tries to solve) 
(steps for solving the problems) 

"V inv «?" 00 «• wgaidmg Afunctional (metha)aciylate which is 

^^^^^ 

general formula (T) 
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see formula on page 3 



(a) infrared absorption spectrum (IR) 

•round Sn ( bf^SSTl f^*"**" b«ed on the carbonyl gn.up 

1640 cm» /^^nf^T^ AS0 ' abs "P tio * to a double fc^ofcZed at 
obser^d at &^SS > ^ *«ctly to the phenyl gr^T 
cm' 1 . Also, the ^r^S^Lll f phe ?' W «■ be observed around 160 
to 1700 or," ^ " Wbonyl due -NH*C(0)C- is observed « i o30 

(b) l H nuclear magnetic resonance spectrum 

^^^^^^^^^^ 

(c) mass specuum 

(d) element analysis 

Regarding the identification of the compound of this invent,™ a— 
^flcetion wai be possfele by eitter the^i^^ 

hydroxypbcayl 4-hvdmxv Jv^JT1!~!^_j ^ " rcacted for ethwauon with 4- 
to 12) Won page 4 » obtained (in the formula, n is 2 

chloride are reacted. andX^m^JS!^^!^^ A (4) 00 WP» 2 or(metha)acrylate 

is obtained. V^T^fTiTLT^^^ 0) of invention 

4.) W * Rj * * H ^ and m is integral number between 2 to 
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The above method is going to be explained more specifically in the following. 
S!?'!r,5 f ?, P0Und ° f Bener ^ formul * ( 2 ) 18 with reactants such as KOH, kT, 

I- ' SSP 2 5 m an Wopriate solvent such as alcohol, ether, acetone, or 
dtmethvlformamtde to make sodium or potassium salt Next, an alcohol halide expressed 

^^f?^ formula 0 ) is •dded, and tile ether reaction is done, and the compoundof 
S^f^X ? } w v °* rtaincd Also, the compound (3) and (metha>icryiate chloride or 
wocyanate alkyl (metha)aciylate expressed by the above general formula (4) are reacted 
in Mappropnate solvent in the presence of a basic catalyst such as pyridine or 
methylamine. After that, by repeating recrystallization using an appropriate solvent, the 
compound of the above general formula (I) of this invention can be obtained. 

(efTecta of this invention) 

TheW-fuDcttonel^ ^ 
compound has Phenyl ester benzoate which is a mesogen group in its mo!e«uVatriicm>e 
and since tt has flexible construction at both cads, the mutual function between 
T^T^^ «roitg r^pending en the length of Blkvtane ft ehnu« Hg-M^i 

will have superior strength if |»lymerized singly. Also, it shows superior characteristic 
anerco-potymertang it with other monomcn as a reaotive dilution agent Especially the 
f metnaiacTviaic or inis invention ran he usttA fa — - : • — r " - 7t — 



material by 
case, an 



mixing inorganic flllmg agents and radial polymerization initiators, Ingg V^ w 
g^^nent m mw ngtn of 30 * or more compared to former dental filling materi ggn 

(examples of practice) 

■r ^l Iowin B «xamples of practice are used to explain this invention more 
specifically. However, this invention is not limited to these examples of practice. 

example of practice 1 

ii. h 2g ° f ^toKyp^enyl 4-hydroxy benzoate (0.01 mol). 40 ml of acetone and 
ill? were added to a lW)ml flask. While nitrogen was ' 

vTSn^ £i£ ? ^ *0 g of 64«mt 1-hcxniiol (0.022 mol) 

a^^i-^f? Jf."? ****** » » largeamount of w«er, 

^it^ ~i£ » hd ^^»«I«««J usiog methanol, and 1 42 gof a white crystal 
(win oe called compound a) was obtained. The yield was 33 % 

t^tnitSu. 4 3 8 0f *S 0und • <* 01 « of pyridine (0.02 molX and40 ml oif 

tej»hydioftitaiiwere While h was stirred. 2 18 eof 

chJonde ^ecryiate (0.022mol) was titrated gradually at item teni|>erature^AAeVl^ M 

J^!^r^ L tem ^ rattm! fbr 1 to*, the temperature was raised gradually andftwas 
re^n^T^ Aftet^^nlia^d^n^mrc^ 
remaining solid was recrystallised using isobutyl alcohol. 1.8 grf white cry^vri* the 
following structure was obtained. The yield was 33.5 tt. 
, ^J^^f to ^infrared absorption spectrum of the reaction products, the 
Absorption based on <Xi near 3400 cnV« was lost, and tto carbonoyl g^^' 
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5 



<0 + (g) - &W tto 8.21 ppo® ( to jSTr 



Keauflte of the demmeatol as^s ^ ^ 



1 



J saeJosuW no® pesfe oft - mm < 



2.32 r«fSS£S2Stt SSJSz ^5*** 

(^°5.0M-07]ppa(tf»iiMci,4HQ 

l.« to tSO^(mffllte>I^ asm 
^2 o^ea8d GHraaBysSs was os fotlm 
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example of practice 3 

water, and the remairU^iW^^^^J^^^ » of 
crystal was obtaineA^^u^s^ 11 ^ U * U « B "« h «* 2. 1 g of a white 

J ^^'^*^oo.pc^ 

TheresuItaofthe'lWJMRanalysiaisabo^ 
aee formula at the bottom of page 6 

(a)«5.7l,6.13 ppm (doublet, 4H) 

J2^/ (e ?"iff to442 PP"(»«Wple. 8H) 

(0 * (g) - 7.02 to 8,41 ppm (tetraplette, 8H) 

The elemental analysis results are shown In the following. 

table 3 

elemental analysis 

measured value c 

theoretical value 0.7481 0. 

0.7430 0. 

A ^l^Z^" T «? ™ ° bSCJVCd * «P«trum analysis, 
rrom the above result, die reaction nroduet ^/^fi— TL 7v 

expressed by the «rucW f<Lul^ b ^J££f med " "* CO ' np<8,e<1 
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(12) ^ 



(a) ai)«*ttuBfe«#* 

«PW¥5- 178794 

(43)i>HB «S*(1993)7 *20B 



J 



(51) Int. CI * 




r # 




C 0 7 C «/W 


•279 — 4H 




2»/02 








271/W 


6W7-4H 






CO 8 F 20/80 


MMV 7243 -4 J 






# CO 8 F 2W/06 


MR X 7442-4 J 










i 






4MW3-344J60 


(n>m«A 




(22)1**8 


















<n>jt«« 


mm mz ■ A. 






















• /Ml ■IfB^lP 

IrZI PBTOW 


S 








.I.M A Milirfp4MHfW « 'JflL '« IB . • — m ■ lb 










(SO [ft«a«*] 








o7) [mm . 




* M«1 - 






CtSll' 













I 



c 



I 



i 1 5 

Ri IlKXttCHs . IttDXttl. mtt2- 9 U ^- MMHfrTfc*. 
4. nl*2-l 2T*t) -C**tl*2*«| (X*) T 
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(2) 



*H¥S -1 ? 8 7 ft 4 



(**■*«>«■] 

Ri 

i 

CK.-C 



♦ tfbij 



o + ca.^— f o - c - m «- », U- o - c - c-ciu 



«*R, fct-HXtt-CHi . IttOXttl.mtti 

rooo i) 

10003) 

o/l>MJ 7^yu- K ^x-i*n- 

«■ 



to 003] sn««MMM«tv4air«u( o<*> 4 




Co 004] '.; 

COOOSl 

C I ) » 

CO006) 

Ut2) 



0 0 o J 



L 



I 



° + a, »-4 o - c - w + a. o - c - c-chi 
I J ■ 



(I) 



C00O7J «** ( tt-HXti-CH, . IROX 



CO 0 0 9] 

Cftsj 
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(3) 



7 8 7 9 4 



Cla 

CH,<-C-0 + «.> r 0-^-C-©-^^O^CH l > T O-C-C=ai, 
0 0 0 



ch,«c -c -o -i- ch.It a^C^-c -o -Jo)- o + CM,^ o -c - C»CH. 

0 0 0 

at. 

CB . «C - C - 0 + CB , >r o c - o ~(<5)- o «- CR, *r o - c - c -en • 



Coo io] 



CK,«CH-J -0 + CI, V 0 •^•C - 0 0 f CH.V0 " C-CI-Ct, 



CH, Cl< 
OU«C - C - 0 + cn,^ o-^-c - 0 0 + CB.^ 0 - c - c=ai, 



a. 

I 



CI, 



CHrlp-0 -C- W + GHrfc- 0-C-C-CXa 
• H 

o o 



C8.«OK-0 4- CJ.tr W" C-0 + Cii^-O-^-C-fl-^- 0 ^ 



CHr*f- 0 - C - NH + CH. V • " C-OI«CH. 
0 0 



[00 11] 



(•) - (d) a£*a*ft-c-«X <I> 
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(4) 



HMS-171794 



MH181 (•) tNNU^^dft) 

C* n'^T^ V *IXXtACl>l>T. 17 2 0 

17S0ca"C. 7xZ 

-c co) c«ctt*r**ji.ti=jMi(Dtt«aiea 
o-iTooer'cmiin*, 

I0« 14] fb) HOWJM^x^^l.* 



t^H»Tt*« l-AmtlTS^ftjW. ******* 

Mtro«Mt • HWHttia^ h*l 



co oi ft] <o nmxi9h* 

•fctHD * t<»>k-?m- *terftc£#Te 
ft. 

CO Oi«) <d> 



*--c«onre*. tt<tfrom*«?«H. c. Nftxffto 
new &n* <t** fceftSu »ft «* 

CO 0 1 71 fti (») ~ (d} C*^feJ:^ feftjf* 
K?**fl<D2*li r>'ju-h Wt t«c 

COO 1 01 *N«CD2«ie 79UU-K«>« 
**ttf*#CU£ fit". t>*»ft**ttC*oT10T t, 

CO 0 10] hhk fir V^;^'b;:::.-Ev- 

(cm* > . -oh (j) ; ': : -f :V ^v^'^ 

CXttC I. 8rO«OAoJ»vw. nttl^i 2«> 
X C2> T*tn64-tKD4V7xSJ». K 

[0020] 

C*o] 



(3) 




{•0211 «tnB2-l2t»C) *^T-tCT 

(o) ***** u« 7*yo«* 

■l 

I 



K0K>«E-«X CI) T*8fl*fc*#*»5. 
100 2 2] 

» C*o] 



CO 0 2 2] CM. ft. tt-H«*t>tt-CM. T. 
C ****-«tl» ft. ft«f». T*3-A. x— y 
•* «« «**«*ltOH. Ka CO. . N.OC. 

•t; **J9A«t me-M U) Tae 

Ml ******* v*'**—^*** 
*i 7» y ^►♦gioiwiTe'j g>. h*jxr 



* t**y t**j u-m««<t<bftiOT»9. out* 
x*»*e*i. *«>w*ioc7u*^>v*oia*io 

CD T**flft T^yi^-hflftv 

e**-auc««#xfc«oitftoioft, t&ejcea* 
M*nft. z.*>*+**mnm»mxm*iz*'*2m 



Coo* n 

C«pi]*» W tMc*iwocoioir*fc<»fiiTaai 

01*OHfT*0!rftOi0:H0!ttc:, 
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<5) 



(002 61 Wt«l 

1 0 Oilfl^By^Aaci-bHDt^s-;^ 
-kKc»*J.**««2. 3 r (0. 0 1 H |) . rt 
h>40«l. 3l,tJDJL. «ftt« 

*/-*4. 0 S (0. 022 Ml) «l*H|*ttT« 

at©**a>*TttM**, ■*LfcM****V-MUc 
J: 0 Ml UT 1 . 43k (ftT»C<t** 
• fc3?-5) «»(*. SBKt^fc. 

[0 0 2 71 MKAWUfel 0 0.1«)^« 7 5^ 3 ,. 
fc**«4. 3« (0. 0 1 atl) tK'Jy>l. 5 8 
8 (0. 0 2 aol) . fl>?bXD79>40ilCt 
«*U*#6Ml=T7* 4 
fO. 0 2 2 Ml) **4C8tTl,fc. BftTl** 



id 



WW* 5 - 1 TO 794 

£t Im2T * y jt o nun c tfe* o 

? ?Z22*Z* nM 1 • 8 • **** 3 

fc**<«=A*0««Af 1 7 3 Oer« 
CO 0 2 01 'H-HMRCJt^mrjMttnr,.^ 

[0 0 3 0J 
lfc7j 

U\ tf) 



It) (b) (<) <<> (i) 

ch, . ch-c-o-ch, + ce t7r CB,-o c -o -Q- 0 ^ 



J 



f-ou^j-o-c-ca-cH, 

u 

0 

10 0 3 13 <4) + (b> -5. 8 2-6. 4 j dm 
W^^K 6H) 

<C) ♦ (•) -8. 9 7-4. 3 3pm tvn,*?u 
*K OH) ^ 

<d)-l. 4 1M. 96PM CV^9K 1 
<f> + <*) -6. 8 9-8. 2 lppa irbl7\, 

vh. 8H) 
CO 0 3 21 

t«ii 





c 


H 


* « * 


a 7008 


0.0680 




0.8913 


•.flTU 



m 



10 0 3 4J «ion*io. a05tJS»j6t±B««st 
10 0 3 51 9titM2 

1 0 o al ow- a«7 *x a c*ft#l i T*A\,Jt<tttm 
• 4. 30« CO. 01 Ml) 6ty^>l. 68* 
(0. 0 2 Ml) „ *K*fcKO?*>4 0al*MjU 
aW»Utt*»61l«ISTjiy^yjLB1^0»-f K2. 3 0 
« <0. 02 2 mi) £S>*e»TLfc. SBTieOIBI 

«»Ufcl***«M«±tf3»Jll«KUfc. ftJSftfc 

e««a)c^resea ) »2. 3 2 «*(*. 4 

0. 6 

to 03 oi z.v>±am*>mnm*j.«.* \*n,ti*mn 
r. 

100 8 81 

nkBi . 
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OU-C-C-fl-C 
I 



«.*r<i,-o c -o o 



3, 

«.*r»-c-c-au 



»K OH) 

* w HJ 

Cf) ♦ («> -r. ©4-0. t+h 9 *t, 
»K OH) 





c 


H 




BLfIS 


0.0711 




t CLUM 


cow 



t0#4tl 

tttn« 



* I 0 0al4*A*79X3C4-k Hd+^xzjh 
"fe^Wfli. 3| (0. 0 1 »|). Tt 

9s (0. 022 Ml) *i*H** T 

*wowtiT2. i 

ML 9 0. OftTft-a*. 

10 o 4 4] Oicwmtfc i;o pai<a*xB7??U3i£ 
**«t£a£a«s. 4< (o. o i ■•!) te05?> 

1. M« (0. 02 >el) . th?kl«O75>40 

«*L**6«*teT*>W*oi*o3< 

H2. 1 Be CO. 022 M |> ***ctrFLfc. « 
CO 0 4 7] 

ceoi 

(i) (C) 



<*> • f*) f« (.) ^2 ^ 



CJ040I uj-t. ru a. 12, 
»K 4 HI 



Ob 



(C) * <•) -4. 04-4. 42 
♦ K OH) 
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(7) 



U 

2H) 

(f) ♦ (*) -7. 0 2-8. 4 1pm (*h9Zf\s 

[0 0 49) 
{ft 3] 





c 
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ft » a 


&74B1 


10603 


mmttnm 


<L 7430 


0.0(38 
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